The effect of loop of Henle diuretics on the tubuloglomerular feedback mechanism.
Increases in the delivery of solute to the loop of Henle result in increased reabsorption, vasoconstriction of the afferent arteriole, and a reduction in the glomerular filtration. Although the details of this tubuloglomerular feedback (TGF) mechanism are not completely worked out, it appears certain that alterations in reabsorption by the loop of Henle are critical to its operation. In the following study, we assessed the effect of several different loop of Henle diuretics on the response of the TGF mechanism. The function of TGF was monitored by measuring the stop-flow pressure (SFP) in the early proximal tubule in response to alterations in perfusion rate through the loop of Henle. All drugs were given directly into the loop of Henle in a concentration of 10(-4) M. With control solutions, SFP fell in a sigmoidal fashion over a perfusion range of 5 to 45 nl/min. When furosemide was added to the perfusate at a dose of 10(-4) M, SFP did not change. Bumetanide had an effect similar to furosemide, but muzolimine failed to inhibit the reduction in SFP over the perfusion range. Three experimental compounds were tested. All three cause diuresis when administered orally to animals. MK447 had no effect on SFP, but its metabolite, MK447-SO4, had an effect similar to furosemide. Another compound with modest diuretic effects, ICI 207,828, actually increased the response in SFP. Two distal diuretics, hydrochlorothiazide and amiloride, had no effect on SFP. The response of SFP to all these compounds correlated with its measured effect on loop reabsorption of sodium. Furosemide, bumetanide and MK447-SO4 significantly reduced sodium reabsorption.(ABSTRACT TRUNCATED AT 250 WORDS)